Formally marketing double de-identified newborn screening dried blood spots (DBS) for health research, Michigan is home to one of the largest biobanks in the United States. Run by the Michigan Department of Community Health, the BioTrust offers a collection of biospecimens whose size, unbiased sampling and linkability to public health data make it a 'goldmine' [2] for public health assessment and a potential key to important health questions.
The BioTrust's nonprofit organization, the Michigan Neonatal Biobank, provides access to almost 4 million DBS that were stored before education and consent mechanisms for storage and research uses were in place, such that these subjects and their parents are unlikely to be aware of this resource or their participation. As of May 2010, new DBS have only been added to the research pool ('prospectively') with parental consent, while DBS from the 'retrospective' collection -those stored from babies born in the state between July 1, 1984 and April 30, 2010 -remain in the Michigan Neonatal Biobank unless parents or adult participants opt out on their own initiative [3, 4] . The number of participants in Michigan's retrospective biobank collection who were 18 or older in 2012 was approximately 1.5 million [5] .
About a third of US states retain DBS for long-term storage after newborn screening [6] in repositories that could be considered biobanks, in effect if not in name. Lack of transparency on the part of states that store DBS can undermine public trust in newborn screening programs and secondary research initiatives [7] . In Texas and Minnesota, lawsuits brought by parents with privacy concerns have led to the destruction of DBS stored in public health biobanks in those states [8] . Even without the threat of litigation, public trust is a major issue for these repositories, in biobanks worldwide, and any system that would share health specimens and data to improve healthcare and outcomes [9] [10] [11] [12] .
Complex initiatives such as these in public health and scientific research can generate public skepticism and doubt in both enterprises [13, 14] . Mechanisms for establishing what Giddens [13] would call an 'access point' are critical for gaining and maintaining trust. An access point is a direct, interpersonal interaction in which one of the individuals represents a complex system or institution. Access points can mitigate the uncertainty of being involved in large, abstract systems through the direct and human interaction that forms the basis of a trusting relationship [13, 15] . If an individual has the opportunity to interact with another who can represent organizational and institutional interests, the basis for trust (or mistrust) becomes tangible [13, 16, 17] . Social media can offer a channel for establishing virtual access points, establishing and leveraging direct, human relationships; advertisements can be socially embedded within networks of 'friends' and can link the public to pages where conversations can establish relationships of trust.
Despite the potential benefits of large-scale engagement, public outreach in Michigan to date has occurred on a small scale relative to the millions with DBS in the BioTrust. Since before the formalization of the BioTrust in 2009, the Michigan Department of Community Health [3, 18] , University of Michigan [19] and Michigan State University [20] have conducted various engagement activities to gauge public opinion on biobanking in the state. These have ranged in how many people they reached (scale), how much information about the BioTrust and related issues could be shared (scope) and how much time or opportunity was available to interact with other citizens or experts (depth) about the issue.
Although information about the BioTrust is publically available, our research in Michigan has shown that very few Michiganders have ever heard of the BioTrust [21] , suggesting that access points are needed to raise awareness and establish active relationships with the general public. A survey of Michigan adults conducted through Michigan State University's Institute for Public Policy and Social Research in the fall of 2011 found that 49 of 807 surveyed (6%) said they had heard or read about the BioTrust [22] .
Facebook is well suited to boost awareness and engagement, as it is the most viewed website on the Internet [23] , and approximately half of Michigan residents use the site [24] . Social media tools facilitate inexpensive outreach to targeted subgroups of the general public and, among Internet users, can also reach the population regardless of education, race/ethnicity or health care access [25, 26] .
Social media has long been identified as relevant to biobanking, particularly in its capacity to expand the reach and effectiveness of community engagement [27] [28] [29] . A study of potential participation in cancer biobanks found that social media could be a powerful tool for communicating with 18-29-year-olds in particular [30] . In supporting relationships between biobanks and their participants, social media has the dual capacity to raise awareness and provide a route to 'deeper' engagement for those who are interested. Yet, while some existing biobanks and special interest groups are looking to social media to enhance partnerships between researchers and participants, existing biobanks on the scale of the BioTrust have been slow to realize the full potential of online inter-activity [27, 31] . We found no evidence of Facebook advertising being a tool for raising public awareness of biobanks.
In this paper, we describe a 26-day Facebook advertising campaign designed to raise awareness about Michigan's BioTrust for Health among participants aged 18-28. We consider its impact in terms of its reach and cost across 3 types of engagement: passive, active and interactive. Within these categories, metrics such as ad reach, clicks, likes, or comments provide insight about how individuals engaged with, and potentially learned from, the material we presented [26, [32] [33] [34] .
Our study demonstrates that a social media strategy to build public awareness about biobanking is not likely to be effective without a promotional 'push' to distribute content, and that Facebook advertisements can be used to achieve passive, active and interactive engagement at low costs. We provide insight into what reach, cost and performance metrics might be expected from advertisements on this issue, a step toward establishing a needed benchmark for comparable public health campaigns. Cost is relevant from a programmatic perspective given limited budgets for engagement and education, particularly in departments of health where fiscal constraints are the norm. The capacity of Facebook advertising to reach such large numbers of people is significant socially, ethically and for public trust.
Methods
The primary goal of the 26-day Facebook advertising campaign was to make Michiganders aged 18-28 aware that the state is home to a collection of stored DBS called a biobank, comprising bloodspots from about 4 million Michigan natives born after June 1984. We assessed the ad campaign's capacity to promote our social media content by comparing Facebook page views before, during and after the campaign, and we tracked and analyzed ad performance by recording key metrics, such as cost, reach, clickthrough-ratios (CTR), likes, and viewer actions.
Phase I: Preparation
Although this paper focuses on the impact of a Facebook ad campaign, it is important to note that our advertising strategy and content were related to 2 other modes of outreach. As delineated in table 1 , the ad campaign ran concurrently with 12 college campus visits with educational tables, surveys and give-aways (Tshirts, flash drives and chocolate), and with the submission phase of a 'mybloodspot.org' photo contest that ran on Facebook through the application Wildfire.
Educational materials presented our content in an accessible and neutral tone to promote awareness, information-sharing and engagement. We created a logo, brand and simple URL through the name and website 'mybloodspot.org' with the goal of creating a memorable campaign identity. A Facebook page communicating the 'basics' (facebook.com/mybloodspot) and a streamlined website offering details about the BioTrust and biobank research lay the groundwork for the ad campaign.
Phase II: Awareness Campaign
Launching an advertisement campaign on Facebook entails selecting an ad type, a target group, a landing page (where ad viewers will land after clicking an ad), selecting pricing and budget options, and designing an ad. We experimented with various images, messages and ad types throughout the duration of the campaign, directing viewers to 3 target sites -www.mybloodspot.org, the Facebook page (facebook.com/mybloodspot) or to the photo contest. We targeted most advertisements to approximately 2 million Michigan residents aged 18-28, pricing our advertisement at or near the high end of Facebook's suggested bids. Online supplementary figure 1 (www.karger.com/doi/10.1159/000351451) details Facebook's ad-creation process and the options we selected.
The images and content of our Facebook ad campaign conveyed a neutral-to-positive tone that in some cases sought to harness the inclination of Facebook users to share points of personal or group (in this case, state) pride. We designed ads with the goal of appealing to the user's connection to Michigan either in the text or by incorporating the shape of the state into the associated image. Seventeen advertisements promoted the photo contest and/or its prizes (T-shirts for all entrants, and an iPad for the grand prize). Five advertisements provided an educational message or the promise of one (e.g., 'Click here to learn about…'). Three advertisements appealed to an individual's affiliation with a school that we visited, and 2 'sponsored' advertisements used social connections to draw attention (e.g. 'your friend likes this'). Figure 1 shows a sampling of advertisements representing the range of images and messages used and selected for notable aspects of their performance.
If a particular advertisement did not gain momentum -evaluated in terms of clicks to one of our target sites -within a few days, we stopped running it so that the dollars from our campaign budget went to more successful advertisements. We also paused and, in some cases, restarted advertisements depending on their ability to 'compete' with ads that were running concurrently. Facebook's Ad Manager provides live, group-level statistics on responder demographics, user interactions, and ad and campaign performance in categories such as cost, reach, actions, and CTR (see table 2 for a list of Facebook definitions). Figure 2 shows the target group, target size, time and duration of each ad, along with results: cost, impressions, clicks, page likes, CTR, and social CTR.
Although we do compare ad performance here, based on Facebook Ad Manager's ad performance reports, this advertising campaign was not designed for the primary purpose of controlled comparison. We continually revised and created new advertisements, responding to their performance in real time in attempts to maximize their efficiency and educational reach. The effectiveness of this campaign overall will be evaluated in comparison to other methods of outreach in the future. 148 many, we ran reports on responder demographics that presented the age and gender breakdown of the campaign's impressions. Using Facebook Insights, we tracked user interactions and sources of Facebook page traffic; we ran reports on page views and likes for month-long periods before, during and after the advertising campaign in order to compare Facebook activity with and without advertising.
Supplementing our Facebook advertising data were reports provided by Wildfire, tracking photo contest entries and votes both during and after the advertising campaign, and Google Analytics statistics mapping and timing traffic on our website during our advertising campaign, which provided another window into how deeply visitors who landed on our site plumbed for information.
In this paper, we present the results of our advertising campaign in terms of reach and cost overall, and across 3 types of engagement: passive, active and interactive. We use available metrics (clicks, likes, posts, etc.) as commonly used 'Key Performance Indicators' of engagement [26] as described below.
Types of Engagement
Public engagement has a variety of meanings in theory and practice ranging from the purely rhetorical to a type of communication or educational experience based on the deficit model of the public understanding of science to a form of deliberative democracy [35] . The types of engagement we describe here are labeled in terms of the user's experience and process of becoming aware, knowledgeable or vocal about Michigan's BioTrust. In the social media context, engagement is a mechanism for establishing connections [26] .
'Passive engagement', corresponding with the reach of the advertisement campaign, is defined as the exposure of viewers to the 149 ad campaign, including key terms and brief educational content. 'Active engagement', corresponding with clicks, is defined as the linking of ad viewers to landing pages that provide access to static or interactive content. 'Interactive engagement', corresponding with likes, page posts, page post comments, page post likes, shared posts, or participation in our photo contest, is defined as the establishment of a dynamic relationship among our research group, an ad viewer and the ad viewer's social network, through the participatory action of the ad viewer ( fig. 3 ).
Reach
As a Facebook term, 'reach' is a measure of the number of individuals who view advertisements, and we apply this definition in our analysis of passive engagement. In order to assess the scale of other engagement types, our definition of 'reach' within these categories also includes the total number of actions taken by individuals who viewed advertisements.
Cost
The costs of various ad campaign results, categorized across 3 types of engagement, are shown in figure 3 and are calculated as number of individuals reached/USD 4,436, with one noted exception: the cost per photo entry is calculated as reach/USD 5,481 to include the USD 1,045 of associated photo contest costs.
Results

Overall Campaign Reach
Facebook advertising statistics are group-level data that can be summarized and analyzed by ad type, age group and gender. The campaign reached 779,004 unique Michigan residents aged 18 or older; impressions, or Of these impressions, 46% of viewers were male; 52% were female. The majority (88%) of viewers were aged 18-24, and 12% were 25-34 years old. Except for 2 advertisements that targeted Michigan residents over 18, the campaign targeted Michigan residents in the specific age range of 18-28. Less than 1% of impressions from our campaign reached viewers over 34. Figure 2 shows the number of impressions for each advertisement in our campaign, and figure 4 shows reaches and likes tracked during our ad campaign, summarizing campaign demographics (age and gender).
In the month prior to the advertising campaign, Facebook Insights recorded 1 view of our Facebook page and 1 new 'like', suggesting that creating a Facebook page for education on this topic alone was not sufficient for connecting with the public. Facebook advertisements were necessary to drive activity on our Facebook page. We observed that during the advertising campaign, we achieved 1,249 page views and 572 likes. Activity declined after the advertising campaign: 813 page views and 69 new likes were recorded in May, the month after the campaign (which included the photo contest voting and selection phases), while data collected for June included 70 page views and 4 new likes. Figure 3 charts the impact of the Facebook advertising campaign in terms of specific outcomes such as ad views, clicks and interactions, such as page and post likes, post shares, page posts, page post comments, and photo contest entries, reporting the number of individuals and cost of each result; we categorized results across 3 types of engagement: passive, active and interactive, as described above.
Overall Campaign Cost
The total cost of the 4-week campaign was USD 4,436. Related costs for the photo contest and prizes totaled USD 1,045 -USD 222 to run a photo contest through a third-party platform, Wildfire; USD 529 for the contest grand prize (the new iPad); USD 221 for 32 T-shirts; USD 23 for USB keys; and USD 50 in gift cards. The average cost per click was USD 1.04, calculated as the total cost divided by the clicks received; the cost per click of individual ads is included in figure 2 . It cost less than one cent per individual reached and less than one-tenth of one cent per impression. The cost of each Facebook 'like' was USD 8.60 or 10.60 including the photo contest costs. bloodspot.org) and in some cases to additional web pages. These viewers minimally accessed the information: 'Michigan natives aged 2-28 are all part of the state's biobank, a collection of bloodspots stored for health research.' Maximally, the educational impact that resulted from advertisement clicks were views of our website FAQ and Facebook 'about us' pages that communicated details about our outreach and about biobank participation. Reach : The number of individuals who clicked on one of our Facebook advertisements was 4,275. Overall, the CTR, or percentage of impressions that led viewers to click on an ad, was 0.021%.
Clicking an advertisement led viewers to our Facebook page (n = 1,173), our photo contest page (n = 2,154) or our website, mybloodspot.org (n = 948).
A total of 200 individuals -just 4.7% of viewers who clicked on an advertisement -clicked through to the most detailed information provided on our website's FAQ page, mybloodspot.org/getinformed (49) or in our Facebook 'about us' content (151).
We found that viewers were far more likely to click an ad or post they saw associated with the name of a friend who had already liked us. The 'social CTR' of our campaign overall was 0.077%. A sponsored story (whose content was simply: '[Friends name] likes mybloodspot.org') reached 32,981 Michiganders who had friends who had liked us already -with a CTR of 0.136%.
CTR averages by gender were relatively even. Males aged 18-24 and 25-34 both had an average CTR of 0.021%. Females in the same age brackets clicked through at a rate of 0.020 and 0.025%, respectively. Ad viewer was notified of possible biobank participation and exposed to keywords (e.g., "biobank," "bloodspots," "mybloodspot.org") an average of 25 Ad viewer took a participatory action (beyond clicking an ad); these actions were broadcast to these viewers' social networks, thus increasing, in turn, the impact of the campaign. Tracking the behavior of visitors to our website, Google Analytics statistics were another indicator of the depth of to which viewers actively sought additional information during our Facebook advertising campaign. In this period, a quarter of visitors to our homepage went on to look at a second page of our website, and 14% looked at a third page; a third of visitors spent more than a minute on the website, and 12.4% spent more than 10 minutes.
Cost : The cost per advertisement click was USD 1.04. The cost per ad viewer who clicked through to our most detailed content pages was USD 22.18.
Interactive Engagement
Interactive engagement involved participatory actions among ad viewers -likes, posts, page posts, page post comments, page post likes, shared posts, and participation in our photo contest -which themselves were broadcasted to the interactor's social network. Participatory ad viewers who established a connection with us on Facebook increased our campaign impact by allowing content to be shared virally and by permitting content to stream into their Facebook 'news feeds' on an ongoing basis.
Reach : During our ad campaign, 516 individuals liked our page within 24 hours of viewing an ad or within 28 days of clicking on an ad. A total of 477 clicked 'like' directly on an advertisement. A single ad that ran with the text, 'Click like if you were born in Michigan!' received 246 likes. (Other 'like' sources included our Facebook page (62), our mobile site (15), our website (15) , and friend referrals (13)).
During the ad campaign, 3 people added a post or commented on one of our posts on our Facebook wall: 'Interesting.'; 'I support this…'; and 'Yo [ sic ] people have my blood, I want it back now.' The latter comment was an opportunity for us to engage with an individual about his consent options as well as the benefits and risks of participation.
Other Facebook interactions that increased the impact of our campaign were page post shares (n = 25) and page post likes (n = 59) that were broadcasted to the users' social networks.
Another form of interactive engagement was participation in our photo contest. A total of 30 entrants, all Michigan residents aged 18 and older, submitted photos that met 2 requirements: they featured an image of Michigan and, in some form, a red smiley face patterned off of the mybloodspot.org logo. The average CTR of advertisements that promoted the contest was just slightly lower (0.020 vs. 0.023%) than those that did not.
Facebook and Wildfire data collected after the ad campaign showed that these 30 entries yielded further (indirect) interactions among photo contest participants and voters (not included in fig. 3 , which focuses on the direct impact of the advertising campaign). During an 18-day voting period, 'mybloodspot.org' received 137 Facebook likes, and its timeline was viewed 744 times; voters, who were allowed to vote for up to 3 photo entries, cast 1,477 votes. On our Facebook wall, we exchanged information with one contest entrant who posted questions regarding newborn screening and bloodspot retention policies in other states, and another person contributed to this thread of comments emphasizing the distinction between biobanks and newborn screening. Another commenter and photo contest entrant born before 1984, with a daughter in the BioTrust, wrote in a response to a post that she wished she were a part of the BioTrust herself. Facebook actions during the photo contest voting phase included 31 page post likes, 15 page post comments, 3 posts, and 3 page post shares.
Cost : The cost of each interaction (combining likes, Facebook actions and photo contest participation) was USD 6.97 or USD 8.61, including the associated photo contest costs (the Wildfire application and contest prizes). As shown in figure 3 , the cost per 'like' was USD 8.60. The cost per Facebook action (page posts, page post comments, page post shares, and page post likes) was USD 49.29. The cost per photo entry was USD 148 or 182 including photo contest costs.
Discussion
Reach and Cost
This 26-day advertising campaign was perhaps the most far-reaching communication tool used to date to inform individuals of their participation in the Michigan BioTrust. The overall campaign reach was significant because it was both large (779,004) and highly targeted (reaching Michigan residents aged [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] .
The data presented here to report the reach, cost and performance metrics of our campaign offers a point of comparison for others who might look to use Facebook advertising as a tool for raising awareness about biobanking and other public health issues that are unfamiliar to the public.
The overall CTR of our campaign was 0.021%. Our advertisements were noncommercial, and in addressing biobanking, they presented an unfamiliar issue compared to many in public health, such as infectious or chronic disease. These peculiarities of our campaign made it difficult to compare against an external benchmark. In business, an 'optimal' CTR is often cited as 0.1% or above, but benchmarks for successful campaigns are highly variable and contextual; for a nonprofit, educational campaign such as this, the optimal rate is unknown. A Webtrends survey of 2009-2010 Facebook campaigns reported an average CTR of 0.051% with an average cost per click of 49 cents in 2010. Their report showed that CTR increased with age: the average CTR among viewers aged 18-24 was under 0.02%, and for campaigns they categorized as 'health care' related, the average CTR was 0.011%, with a cost-per-click of USD 1.27.
The promotion of Facebook content links individuals to educational information, as measured by clicks, but also links individuals to people and organizations, as measured by likes. Facebook 'likes' are necessary for leveraging networks to achieve a snowballing social reach; thus, a promotional 'push' to establish connections is particularly important for organizations beginning at ground level, with a fan base of zero. There is evidence that sparking interest and discussion or priming amplifies communications' impact [36, 37] . Facebook clicks, likes and posts indicate interaction with the educational material beyond passive viewing.
'Sponsored stories' are ideal for promoting a public health message. These advertisements appear in users' newsfeeds and, outside of the word-count restraints of other Facebook advertisements, can provide more detailed information. The 2 sponsored advertisements we ran had the highest CTRs of the campaign. Social advertisements had significantly higher CTRs than those that did not. The sociality of advertisements on Facebook has implications for the delivery of messages but may also affect their reception, since social ads are channeled through a trusted ('friended') source.
In terms of cost, we find that Facebook can be used to engage large populations inexpensively (USD 0.005 per exposure/passive engagement; USD 1.04 per click/active engagement). The more expensive actions associated with interactive engagement were comparable to standard compensation (stipends) for other forms of community engagement and could be considered well below typical costs if accounting for recruitment [38] .
Generally, reach and cost of educational health awareness campaigns are affected by context and may vary widely within a single communications medium. Cultural and technological shifts in media consumption, the synergism of approaches within a single campaign, and variable definitions of outcome all create apples-to-oranges challenges when trying to evaluate efforts to raise public awareness. The existing public health literature offers spare data on cost-effectiveness across methods of information delivery. Some studies have examined cost effectiveness of health communications, but are not as well suited to comparison for our study, given their focus on specific high-risk or populations under-represented in research (e.g. [39, 40] ), interventions in the developing world and/or health behavior change outcomes (e.g. [41] ). Still, we looked to a 'paper' study to provide context for evaluation of the cost and results of our campaign because cost is a major obstacle for institutions seeking to reach biobank participants.
Paul et al. [42] compared the relative cost-effectiveness of 3 different types of pamphlets recruiting women (ages 50-69) to register with a Pap Test Reminder Service. The mailing of pamphlets is comparable to the passive type of engagement seen in our study. Individuals are exposed to a limited amount of information and may or may not choose to engage further. Compared to the Pap Test Reminder Service study, our campaign reach was over 100 times greater, at less than half the cost. Despite the expansive reach of passive engagement in the Facebook campaign, the percentage of viewers who were subsequently actively engaged -indicated by clicking on an advertisement -was very small (0.5 vs. 86%) compared to the percentage of recipients who reported reading the pamphlets, and the raw number of pamphlet-readers was higher.
As a form of interactive engagement, the number of 'connections' made within a month of the 2 campaigns, defined as women registered on the one hand and Facebook 'likes' on the other, was comparable: 550 among pamphlet-recipients and 516 among ad-viewers. By this measure, the Facebook ad campaign was more cost-effective than the one deployed in the pamphlet study. Future research comparing methods of outreach would provide valuable insight into optimizing community engagement efforts for a wide range of biobanking and public health initiatives.
Significance of Facebook Engagement: Implications for Biobanks and Public Trust
While information about the BioTrust exists in several locations on the Web, none is likely to be viewed by users who are not looking for it. The data we collected on Facebook engagement before, during and after our advertising campaign suggests that a social media strategy to raise public awareness about biobanking is not likely to be effective without a promotional 'push' linking individuals to educational content. The two-way, interactive capacity of Facebook to link institutions such as universities and lay populations is unparalleled, underutilized, and understudied in the field of public health. Despite the broad call for expanded use of social media, biobanks have yet to take full advantage of its interactivity [31] .
The capacity of Facebook to engage large populations on the topic of biobanking has particular ethical significance for retrospective biobanks. In an attempt to bolster public trust in research, the proposed changes to the Common Rule outlined in the Advance Notice of Proposed Rulemaking would make consent a necessary part of research using de-identified data, but would not apply to existing biospecimens [43] . This change aims to strengthen the point of contact between participants and researchers or biobank representatives that may be achieved using traditional informed consent processes. This interaction can serve as an access point for establishing trust in public health systems. However, the proposed changes -as well as the current formulation of the Common Rule -still allow the BioTrust and other 'retrospective' biobanks to store and share de-identified biospecimens and data without the knowledge or meaningful consent of the public [1] . Michigan's opt-out consent model for its retrospective DBS can only be meaningful if these individuals are informed of their participation. Simply put, no one can exercise their right to opt out of something without knowing they are in it [44, 45] .
Absent the traditional (opt-in) consent process, the ethical imperative of respect for persons can be satisfied by establishing access points downstream, to inform the public of their participation and their options. Engagement with participants, parents and residents statewide can raise awareness about population biobanks, the privacy protections they have in place and the public's op-tions for consent [46, 47] . But the task of initiating engagement is challenging for both subjects (who may not know of the availability of information relevant to them) and for institutions (that may lack the resources to establish contact with providers of retrospective samples) [48] . Without public awareness, population biobanks struggle to implement safeguards of trust such as accountability and partnership with participants [49] . Communication, transparency, accessibility, and ongoing outreach foster public buy-in and informed participation in biobank research [46, 47, 50] .
Five concerns have historically challenged public engagement on Michigan's biobank and for large population biobanks in general: (1) the cost of outreach, (2) the inaccessibility of information and/or venues for engagement on the topic, (3) the complexity of the subject, (4) the perceived or actual apathy of the public, and (5) the risk of backlash. The political terrain in Michigan caused us to abandon an initial effort to use billboards to reach large numbers. Instead, we shifted focus to another mass medium -Facebook -to maintain focus on retrospective biobank participants, taking advantage of a dynamic platform that would enable viewers' questions, interests and concerns to be readily communicated and answered. Public health social marketing campaigns enable an important feature of community engagement: the ability to receive feedback from targeted communities in real time [26, 29, 51] . In addition to effecting community engagement for its own sake, our outreach, including the social media campaign, has shed light on the surmountability of the obstacles on the path to an informed public.
This project demonstrates the capacity of Facebook advertising to lead individuals to an access point where individuals have the opportunity to view relevant information, link to educational content, ask questions, or engage with peers. Policies assuring that individuals can find details about de-identification, consent options, and the risks and the benefits of biobank participationthemes that would be covered in informed consent documents, websites or in lengthier community engagement activities such as community meetings or deliberative juries -need to be paired with explicit plans to push information out to large populations, thus improving transparency, accessibility and accountability.
Future research comparing engagement on this issue across information delivery methods, including websites, community meetings, campus visits, surveys, and deliberative juries, will enhance the literature on public health communications in general and on the theme of public trust in biobanking initiatives in particular. To specifically inform the state of Michigan about the BioTrust or state health departments with comparable repositories of newborn screening bloodspots and population health data, future target groups for engagement could include the parents of retrospective biobank participants, and retrospective biobank participants aged 2-17, now, or as they come of age.
Limitations
Assessing engagement on Facebook is limited to the aggregated data made available by Facebook. This means that actions represent the union of all actions and not independent categories; it is not possible to examine the intersection of the 780 actions.
By concentrating all of our advertisements within a 26-day period, we ran a high risk of advertisement fatigue. Ad frequency (ads were seen by individuals an average of 25.8 times) drove up impressions, lowering average CTRs, and advertisements that ran late in the campaign might have been lower solely because viewers had already seen our name and message dozens of times over the preceding weeks.
In simply observing how our target populations used Facebook to access and seek information, we are limited in how much we can say about knowledge transfer or long-term increased awareness. Future research coupling Facebook outreach with knowledge surveys would also provide additional insight into the effectiveness of Facebook advertisements in communicating complex public health content.
Conclusion
Social media has been recognized as a promising tool for communicating about biobanking, but existing content (e.g. pages and posts) is not likely to reach individuals unaware of their participation in a biobank or large populations without a promotional push. We found that incorporating Facebook advertisements in a social media strategy helped us to bridge the gap between making information available and making information accessible. Facebook advertisements can create an access point linking the public to relevant information and institutions, exposing large populations to key concepts and facilitating deeper engagement. Large numbers can be reached within a fixed budget and at a low cost; in this case, less than a penny per exposure or USD 1.04 per ad click. In addition to raising awareness and creating an access point with implications for public trust around biobanking, our study provides a valuable point of comparison for gauging effectiveness of communications in a public health context where a benchmark is lacking.
